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Goals and Objectives
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In this tutorial, we will show you:
what caBlOperl can do for your clinical/research program.

how caBIlOperl fits into caCORE.
how to get started with caBlOperl.

how relational database tables are accessed with perl.

how to solve real research problems.
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Contributors

» Shan Jiang

» Sue Dubman

» Peter Covitz

» Ying Long

» Himanso Sahni

» Carl Schaefer

» caBIlO Team, SAIC

» Systems and App Support Teams, Terrapin Systems
» General Contractor, Booz-Allen Hamilton

» NCI Center for Bioinformatics

» caBIO community
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Gene Levinson

» 15 years experience-- basic and clinical lab research.
» Ph.D. in Molecular Genetics from U.C. Irvine.
» Software dev., Technical training, IT experience

» Bioinformatics Application Scientist, Terrapin Systems—
Contractor to NCICB.

Please, tell us what you would like to cover today!
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Please— ask questions!!
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caBIO:
Rests on top of controlled vocabulary & standardized data elements

caBIO

Cancer Biology
Infrastructure Objects

caDSR

Cancer Data Standards Repository

EVS

Enterprise Vocabulary Services

cancer Bilomedical
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Enterprise Vocabulary Services

4

» NCI thesaurus: Neoplasms, Drugs, Anatomy, Genes, Proteins,
Technigues and administrative terminology, others

» Addresses need for a common vocabulary

——EVS .
— NCI | ot
! E Content
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== caBIO Content
- | ©Evs Package O Development
caCORE-based i.
| . Other
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Cancer Data Standards Repository

metadata define data elements used in research studies
» metadata define questions being asked, and range of permissible answers.

» required for interpretation and computer processing of scientific data

A CDE Browser - Microsoft Internet Explorer provided by Compaq 1=
File Edit Wiew Favortes Tools Help F
Address [&] http:fincich.nd.nih.gov/CDEBrowser, 1 ~| Go
5

™ 2
Home  Help

@ﬁ @ & E | fuser—
Context
“Drill

& caDSR Contexts
Assoc. American Cancer Institute:

4 HC1 Center for Cancer Research (d

Classification:

Context Use: | Owned & Used By ~

(% cancer imaging Progra

City of Hope Med. Center (COH)

Long Mame

. |APPRVD FOR TRIAL USE
Workflow Status: CMTE APPROVED
CMTE SUBMTD

Search Field(s):

Preferred Mame
Documen it Text

& =) 7

Wikdcard character for search is *
Search Data Elements | Clear ||

&y ialized Programs of Researc h (SPORES)

(3 test (TEST)
% Cancer Bioinformatics Infrastructure Objects (caBlO)

—— — .
fé% Mational Institutes of Health (HIH) HGman sErvices FIRSTGOV
s Youe Flst Ghck b he 0.5, Borernment

Results

window
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caBIlO Architecture

Clients Presentation Layer

Object Layer

Data Access
Ohjects

Domain Objects

Chromosomes

Data
Sources




Access to Java elements for Perl programmers:

caBIO |l!lllﬂl
ML

Cancer Biology SOAP

Infrastructure Objects

caDSR

Cancer Data Standards Repository

EVS

Enterprise Vocabulary Services
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SOAP wrapper and XML access to caBIO via per!

Web services /V
|
Object
SOAP | XML Relational >
Bﬁﬁw
HTTP / A [ caDSR
v
RMI
N
User /
saa  [—>

code

s
o
wrap, parse @
&

Application
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Perl| for Web Services can be a chore.

Practical Solutions for Rapid Web Services Developmenit

Programming
Web Services
with Perl .

)
w"’.‘
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Randy | Ray & Pavel Kulebenko i cancer Blomedical
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Native way to access caBlO via caBlOperl API

Tomcat

Web services

—
S,
O
M
®
&)

caBlOperl API Servlet _
code Object

"
Relational <>

_ Brl I3 —

caBlO objects HTTP ﬁg ,H %
v /

SOAP | XML RMI
Server
caBIO
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caBlOperl makes it easier to focus on investigator queries

_-"gene object instantiated; .
getPathways method called- ,
queries the database, returns -

@pathways = $gene -.:>getPathways() ;

.
ce,
..

pathway name fields

.
.
.
.
.
.
.
.....
0o
0o ®

.
.....
ce
...........

Retrieving pathways:
Found caBlO Gene BRCAL
Found 5 associated Pathways

Name:
Name:
Name:
Name:
Name:

I@. ITUTE

h_atmPathway
h_atrbrcaPathway
h_bardlPathway
h_carm-erPathway
h_g2Pathway

c-Jun p73 Rad51

=,

rd pE.':‘ P SAPK1 -

P
—— * chki

J—
BRCA1
cTip

* Serine 664
| % Serine 745
'y L}

NFKB |

DNA Repair +— Rad51

kba __

Apoptosis

" cancer Blumeda'r;a:f
. CﬂB!‘G Informatics Grid




caBlOperl wraps lower-level SOAP API-- shields
developers from SOAP calls and XML parsing .

XML and
: SOAP
- are “under the

o .
L °®
.....
°% L

caBIlOperl
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Clients

caBIlO Architecture
Presentation Layer Object Layer Data
Sources
P Eremal
Ohject , Datadccess | Datahases
Mmmgers Objects )
""" Domain Objects |
i Genes Chromosomes i_
i Tissues Clusters
i Sequences Libraries i
i Diseases
Other
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What can caBlOperl do for you?

» Use native perl code to access caBIO objects in an
object-oriented fashion,

» Query a broad range of relational databases, using
perl rather than SQL,;

» Query large, remote databases including genes,
pathways, clinical trials, etc;

» Navigate between objects, using perl code.
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Getting Started: Set up perl

To see if Perl is present and accessible, type perl —version on
command line.

Perl should be in your path.
Solaris/SunQOS:

Binary at
Linux: probably already in package

If not, can get RPM at Linux-specific site, or at

Windows: ActivePerl:

ATIONAL cancer Biomedical
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Getting Started: Perl Modules

» Update your Perl installation with XML-DOM and SOAP-LITE:
- Windows: at command prompt:

- Type ppm, <ENTER>

- Type search dom <ENTER>

- Type install (number of XML-DOM entry) <ENTER>
- Do the same search for SOAP; install SOAP-Lite.

ATIONAL cancer Biomedical
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Getting Started: Perl Modules

» Update your Perl installation with XML-DOM and SOAP-LITE:

- Unix: at command prompt: universal method, any UNIX
platform— at command prompt:

perl -MCPAN -e shell

Refer to the CPAN documentation for more
details on how to use this command-— at

ATIOMNAL cancer Blomedical
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Getting started: caBlOperl download

INSTITUTE

Unzip the package:

bin — config scripts
doc- documentation
examples

Src

- gov/nih/nci/caBlO/bean: Perl modules

- 1. perl test scripts for particular objects

. caBIG
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Getting started: environment setup

» Suppose you unzipped the package to directory C:\caBIOperl. There are
two ways to set up your environment in order to access the caBlOperl

package:

- Create or modify your environment variable PERL5LIB to include
C:\caBlOperl\src.

- Windows: Control Panel -> Systems -> Advanced; create/edit an
environment variable PERL5LIB.
- Modify the Perl environment variable @INC to include C:\caBlOperl\src

A W, cancer .l'::’-n'fi-n'”L'-{'f.'-'.'a.l'
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Getting started: caBlOperl config

- The standard distribution of the caBIOperl points to the caBIO
server at cabio.nci.nih.gov, port 80. If you want to change them to
point to your own designated location, you can run the
setServer.pl and setPort.pl script in the caBlIOperl\bin folder.

Example:

- C:\caBIOperl\bin>setServer.pl
my_cabio_server.my_company.com

- C:\caBIOperl\bin>setPort.pl 8080

cancer Bilomedical
caB’G Informatics Grid

ATIONAL®
INSTITUTE




caBlOperl API Documentation

» Documentation in HTML
» Readme describes setup and configuration

» Key aspects related to each of the objects are shown in the index:
- Synopsis: minimal example of perl code to use that object
- Obiject creation, attributes, associated methods described.
- Associations indicate types of queries that can be imagined.
- Other information such as author, license.

ATIOMNAL cancer Blomedical
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caBlOperl Documentation

- o Ubject creation and retrieval methods
Fros % o Attrbutes and related methods

otnaly £

o Associations and related methods
Chromosome EXPORT
ClinicalTrialProtocal ¢ Desnis
oo « SEE ATSO
C—\.{ AP Ontolo » AUTHOR
ool ot b LG
. . COPYEIGHT AWD LICENSE

ChIAP OntolooyEelationship £
Dizease
ExpressionFeature
Expressionbdeasurement :
Expressionbdeasurement Array N;&B‘[E
Gene
M gov:inih:tnoi:icaBI0: tkhean: t Agent — Perl extension for Agent.
ZeneHomeolog
GoOntology
o CntolooyEelationstup
Histopathola T ~ Tl
T SYNOPSIS
MapLocation
Organ use gov::nih::nei:icaBI0: thean: Agent;
Or,q Relationship use gov:inih:inoi:iocabBI0: thean: AgentlearchCriterias
m # create a AgentSearchCriteria instance to specify search elements
Proil_n mwy §search = new gov::nih::nci::caBI0: thean: : AgentSearchCriteria;z
PfOtElﬂI{OIﬂOlOE # specify a search element
Protocol §search-rsetId(1030) ;
Protocoldssoniation # create a dummy bean instance to invoke its search methods
SJ—— wy fbhean = new gov:i::inih::inei::caBIO: ibean: : Agent;
TP # return all heans that meets the search element
e mwy 3beanlist = fhean-rszearchlgent (§search) ;
Target
Tazon
Tizzue
Wocabulary
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Tomcat

Web services

—
S,
O
M

®

&)

Some examples of code, using the caBIlOper| API
/
Servlet

caBlOgerI API Object
code Relational >
caBIlO objects HTTP P | caDSR
v /
\ >

SOAP | XML RMI
Server
caBIO
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Gene symbols: used to search for pathways & taxons

#! /usr/local/bin/perl
# Map gene symbols to pathways using the caBioperl API.

use strict ;

use warnings ;

use gov::nih::neci::caBIO: :bean: :Gene ;

use gov::nih::nci::caBI0O: :bean: :GeneSearchCriteria ;

my (@symbols, $taxonID, $sym, $faux, $search, $result, lgenes, $gene, $taxon, lpathways, Spw)

# Search parameters
@symbols = gw(BRCA1l TP53) ;
$taxonID = 5 ;

foreach $sym (fEsymbols) {
print "\nRetrieving pathways for gene '$sym'...\n" ;
$faux = new gov::nih::nci::caBIO: :bean::Gene() ;
$search = new gov::nih::nci::caBIO::bean: :GeneSearchCriteria() ;

$search->setName ($sym) ; 4_Search object is

if ( Sresult = $faux->search($search) ) { instantiated;
igenes = $result—>getResultSet() :
foreach $gene (lgenes) {
printf " Found caBIO Gene %s\n", $gene->getName () ;

’ cancer Bilomedical
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Gene symbols to pathways cont.

$taxgn = Sgene->getTaxon () {— Taxon attribute is
if (S$Staxon) { . .
printf " Found associated Taxon: %s\n", Nﬂ”@VGdVWﬂWgefTaXOH
$taxon->getScientificName () ; rT]ethod.
next unless S$taxonID == §$taxon->getId () - !
} else {

printf "[WARMNING] No associated Taxon found!\n",
$gene->getMame () ; )
Pathways attribute

next ;
' retrieved with
Upathways = $gene->getPathways() ; &= getPathways method,
if (dpathways) {
printf U Found *=d associated Pathway (s):\n", scalar (@pathways)
foreach $pw (G@pathways) {
printf " Description: %s\n", S$pw—->getDisplayValue() ;
$pw—>getPathwayDescription()
ettt v SVG: %=s\n", S$pw->getName ()
g
} else {
print No associated Pathways found.\n"
}
}
} else {
print "[WARNING] No caBIO Gene found!\n" ;

}
}

cancer Bilomedical
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Gene symbols to pathways: BRCAL output

Retrieving pathways for gene 'BRCA1’...

Found caBI0 Gene BRCA1

Found associated Taxon: Homo sapiens

Found 5 associated Pathway(s):
Description: ATM Signaling Pathuway
SUG: h_atmPathuay
Description: Role of BRCA1, BRCA2 and ATR in Cancer Susceptihility
SUG: h_atrbrcaPathway
Description: BRCAL-dependent Uh-ligase activity

SUG: h_bardiPathuay
Description: CARML and Regulation of the Estrogen Receptor
SUG: h_carm-erPathuay
Description: Cell Cycle: G2/M Checkpoint
SUG: h_g2Pathuay
Found caBI0 Gene Breal
Found associated Taxon: Mus musculus




Gene symbols to pathways: TP53 output

Retrieving pathways for gene 'TPS53'...
Found caBI0 Gene TP53
Found associated Taxon: Homo sapiens
Found 18 associated Pathway(s>:
Description: Estrogen—responsive protein Efp controls cell
cycle and hreast tumors growth
SUG: h_EfpPathway
Description: Tumor Supprezsor Arf Inhibits Ribosomal Biogenesis
SUG: h_arfPathway
Description: ATH Signalimy Pathuway
SUG: h_atmPathway )
Description: Role of BRCA1,. BRCAZ and ATR in Cancer Susceptibility
S8UG: h_atrbrcaPathway
Description: BTG family proteins and cell cycle regulation
SUG: h_btgZ2Pathway
Description: Apoptotic Signaling in Response to DMA Damage
SUG: h_chemicalPathuay
Description: CICF: First Multivalent MHuclear Factor
8UG: h_ctcfPathuway
Description: Cell Cycle: G158 Check Point
SUG: h_glPathway
Description: Cell Cycle: G2/M Checkpoint
SUG: h_g2Pathuay
Description: p53 Signaling Pathuway
8UG: h_pS3Pathway
Description: Hypoxia and p53 in the Cardiovascular system
SUG: h_pS3hypoxiaPathuay
Description: HRegulation of cell cycle progression hy P1k3
S8UG: h_plk3Pathuway
Description: Regulation of transcriptional activity hy PHML
SUG: h_pmlPathway
Description: RB Tumor Suppreszsor/Checkpoint Signaling in
response to DNA damage
SUG: h_rbPathuay
Description: Double Stranded RMA Induced Gene Expression
BUG: h_rnaPathway
Description: Telomeres. Telomeraze. Cellular Aging,. and Immortality
SUG: h_telPathuway
Description: Ouerview of telomerase protein component gene
hTert Transcriptional Regulation
S8UG: h_tertpathuway
Description: Chaperones modulate interferon Signaling Pathuway
SUG: h_tidPathway
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Several attribute searches using subroutines: gene = ATM

|§§HUE

uselgov::nih::nci::caBIO::bean::GeneSearchCriteria;

print "\nTest gov::nih::nci::caBIO0::bean: :Gene\n";

# main

## begin list test routines ##

my $USAGE =

"\nUsage: \n\nseveralGeneSearches.pl <gene symbol> (e.g. ATM) \n";

my $argc=@ARGV;

# one argument (gene symbol) is mandatory
if ($arge < 1)

{

die S$USAGE;
}
else
{

S$symbol = shift (GARGV;
}
if (getGenes () !'= 0 ) {print "\nFailed!'\n";}
if (getGoOntologys() ) { print "\nFailed\n";}
if (getSNPs() ) { print "\nFailed\n";}
if (getMapLocations () ) { print "\nFailed\n";:}
if (getProteins() ) { print "\nFailed\n";}
if (getGeneHomeclogs () ) { print "\nFailed\n";}
if (getGeneAliases() ) { print "\nFailed\n";}

print "\nTest complete\n';
exit 0O;

cancer Bilomedical
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ATM: getGenes subroutine

## begin search by attribute methods ##
# test search method
sub getGenes {
# create an instance
my $bean = new gov::nih::nci::caBIO: :bean: :Gene;

# create a search criterion
my $search = new gov::nih::nci::caBlO: :bean: :GeneSearchCriteria;
$search->setName ($symbol) ; €= 1. Set the symbol with which to search

print "\n**** Test search ****\n"; )
my $result = $bean->search ($search) <_ 5. Print the result

# process result
print "\n".$result->toString. "\n\n";

my Brs = $result->getResultSet; 2. Define an array to receive the result set
my $bean2; )
foreach $bean2 (ors) { €=3.Set up asearch object that uses that result set
print "Name = ".$bean2->getName."\n";
print "Title = ".$bean2->getTitle."\n";
print "LocusLinkId = ".$bean2->getLocusLinkId. "\n";
print "ClusterId = ".$bean2->getClusterId."\n\n";

}

print ”\HSUECEEC‘\H"FK 4. Call each attribute to search for as a method
return 0;

’ cancer Bilomedical
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ATM: getGenes subroutine: retrieved name, title, locus
link ID, cluster ID

Test goviinih::ipnci::caBIO:z:hean::Gene
e Tezt zseapch s

SearchHBesult common attributes:
startsAt=H endsAt=2 hazMore=Ffal=ze num. of ohj=2

Hame = ATH

Title = ataxia telangiectasia mutated <incluwdes complementation
groups A, C and D>

LocusLinkId = 472

ClusterId = 526374

Mame = Atm

Title = ataxia telangiectasia mutated homolog <‘human?>»
LocuzsLinkId = 1172H
ClusterId = 5488

Succeed




ATM: getGoOntologys subroutine

# test getGoOntologys method
sub getGoOntologys {
# create an instance
my $bean = new gov::nih::nci: :caBIO: :bean: : Gene;

print"\n**** Test getGoOntologys ****\n";
$bhean->setName ($symbol) ;
my (beans = $bean->getGoOntologys;

if ( @Ebeans ) {
print "\nGot a total of ". (§#beans+l)." GoOntologys.\n\n";
my $bn;
foreach $bn (@beans) {
print "MouseGenesCount = " . $bn->getMouseGenesCount . "\n'";
print "HomoSapienGenesCount = " . $bn->getHomoSapienGenesCount . "\n";
print "Name = " . $bn->getName . "\n\n";
}
} else {

print "\nFound no GoOntologys.\n";
}

print "\nSucceed\n";
return 0O;

cancer Bilomedical
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ATM: getGoOntologys subroutine:

i*ﬁﬂiTest getGodnto logys wsexs

Got ahfutal of 15 GoOntologys.

MouzeGenesCount = 98
HomoSapienGenesCount = 219
Mame = r»egulation of cell cycle

HouzeGenesCount = 1281
HomoSapienGenesCount = 1623
Mame = DHA binding

MouseGenesCount = 15
HomoSapienGenesCount = 22
Hame = inesitol-/phosphatidylinositel kinase activity

“":]‘“:.'.:E:f;l"."l"-li: - I::nu_n t = 45-? ..
HomoSapienGenesCount = 485
Mame = protein kinase activity

HouseGenesCount = 331
HomoSapienGenesCount = 365
Mame = protein serine-sthreonine kinase activity

HouseGenesCount = 2424
HomoSapienGenesCount = 2948
Hame = nucleus

MouseGenesCount = 27
HomoSapienGenezCount = 156
Mame = DHA repair

iMouseGenesCount = 15
HomoSapienGenezCount = 25
Mame = response to DNA damage stimulus
IATIONAL
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ATM: getSNPs subroutine

# test getSNPs method
sub getSNPs {
# crgate an instance
my $bean = new gov::nih::nci::caBIO: :bean: :Gene;

print"\n**** Test getSNPs ***x\n";
$bhean->setName ($symbol) ;
my (@beans = $bean->getSNPs;

if ( dUbeans ) {
print "\nGot a total of ". ($#beans+1)." SNPs.\n'";
my $bn;
foreach $bn (GEbeans) {
print "Basel = " . $bn->getBasel . "\n'";
print "Base2 = " . $bn->getBase2 . "\n'";
print "Offset = " . $bn->getOffset . "\n'";
print "Score = " . $bn->getScore . "\n\n'";
}
} else {

print "\nFound no SNPs.\n";
}

print "\nSucceed\n";
return 0;
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ATM: getSNPs subroutine

wuuud Tezst getSHPs e

Got a total of 3 SNP=s.
Basel
Base?l
Of fset
SCcore

Basel
Bazse?

Of fset
SCcope

Basel
Base?l
Off=zet = 13H32

Succeed
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ATM: getMapLocations subroutine

# test getMaplLocations method
sub getMapLocations {
# create an instance
my Sbean = new gov::nih: :nci::caBIO: :bean: : Gene;

print"\n**** Test getMapLocations ****\n";
Sbean->setName ($symbol) ;
my (@beans = $bean->getMapLocations;

if ( dbeans ) {
print "\nGot a total of ". ($#beans+1l)." MapLocations
my $bn;
foreach $bn (@beans) {
print "Location = " ., $bn—}gethcatiDn PO Y
print "Type = " . $bn->getType . "\n\n";
}
} else {

print "\nFound no MapLocations.\n";

}

print "\nSucceed\n'";
return 0;

R0 o B 0% 1
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ATM: getProteins subroutine

# test getProteins method
sub getProteins {
# create an instance
my $bhean = new gov::nih::nci::caBIO: :bean: :Gene;

print"\n**** Test getProteins ***x*\n";
$Sbean->setName ($symbol) ;

my ([dbeans = $bean—}getProteins;
if ( Ebeans ) {
print "\nGot a total of ". ($#beans+1l)." Proteins.\n";
my $bn;
foreach $bn (@beans) {
print "ProteinInfold = " . $bn->getProteinInfold . "\n";
print "Genelnfold = " . $bn->getGenelInfold . "\n\n";
}
} else {

print "\nFound no Proteins.\n";

}

print "\nSucceed\n";
return 0;

cancer Bilomedical
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ATM: getMapLocations and getProteins subroutines

wuud Test getMapLocations s

Got a total of 1 MapLocations.

Location = 11q22—q23
Type = C

Succeed

wuuud Tezst getProteins s
Got a total of 2 Proteins.
ProteinInfold = 13878337
Genelnfold = sp:Q13315

ProteinInfold = 13878338
Genelnfold = sp:Q6238Y

cucceed
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ATM: getGeneHomologs subroutine

# test getGeneHomologs method
sub getGeneHomologs {
# create an instance
my $hean = new gov::nih::nci::caBIO::bean::Gene;

print"\n**** Test getGeneHomologs ****\n";
$bean->setName ($symbol) ;
my “ibeans = $bean->getGeneHomologs;
if ( ibeans ) {
print "\nGot a total of ". ($#beans+l)." GeneHomologs.\n";

my $bn;
foreach $bn (Gbeans) {
print "SimilarityPercentage = " . $bn->getSimilarityPercentage . "\t";
}
} else {

print "\nFound no GeneHomologs.\n";

}

print "\nSucceed\n";
return O;

cancer Bilomedical
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ATM: getGeneHomologs subroutine

week Test getGenelonologs e

Got a total of 2 GeneHomologs.

SupilarityPercentage = 84.31  SimilarityPercentage = §4.31
Sdﬁneed

IATIONAL
ANCER
INSTITUTE

inrormalics |




ATM: getAliases subroutine

# test getGenelRAliases method
sub getGeneAliases {

# create an instance
my $bhean = new gov::nih::nci::caBIO: :bean: :Gene;

print"\n**** Test getGeneBAliases ****\n";
$hbean->setName ($symbol) ;

my (@beans = $bean->getGenelAliases;
if ( fbeans ) {
print "\nGot a total of ". ($#beans+1l)." GenelAliases.\n";
my $bn;
foreach $bn (i@beans) {
print "Type = " . $bn->getType . "\n'";
print "Description = " . S$bn->getDescription . "\n";
print "Name = " . $bn->getName . "\n\n";
}
} else {

print "\nFound no GenelAliases.\n'";

}

print "\nSucceed\n";
return O;

cancer Bilomedical
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ATM: getAliases subroutine

w*uud* Test getGeneAliases e

Got a total of 4 GeneAliases.
Type = BioCarta

Dezcription = Mm.atm

Mame = Mm.atm

Deszscription
Mame = Atm

succeed

Test complete
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NCICB App Support: tel. 301-451-4384

emaill

J Address I@ http: ffncicbsupport, nci. nib, gos fswaf

| & |JLinks ==

| <

J GOOS]’E - Inci application support

;” B Search web vl @ | E’ﬁa_lwgﬁite popups allowed EAUtDFill | EOptions £ | @nci @application

@ sUppork

Center 215 ‘3§ g

for
Bioinformatics _

Initiatives

HCICE Support Home:

Application Support for:

Cancer Centralized Clinical Databasze
(C3D)

m  Oracle Clinical RDC

m  Oracle Dizcowver

calrray
= cawarkbench
= Gene Expression Data Portal (GEDP)

caDSR Applications

m caDsR Administration Tool

= CDE Browvwser

= CDE Compliance Revieww Response
Toal

m CDE Curation Tool

Cancer Images Database (calAGE)
Cancer Laboratory Information
Management System (callS)

Cancer Model Organisms Database
[==1 0 Ll ny ]

Cancer Maolecular &nalysis Project (CMAP)
DCP Enterprise System Knowledgebase
(DESH)

Enterprise “ocabulary Services (EWES)
m  RIC| Metathesaurus
= PIC| Thesaurus

Programming & APl Support for:

Cancer Bioinformatics Infrastructure
Ohjects (caBI)

Cancer Data Standards Repository
[calsR)

Enterprize “ocabulary Services (EYS)

Return to HCICE Home

. "%l.ﬂ‘--- 4
“-- . [ —

o

Support

Infrastructure

Welcome to the NCICB Application Support Site

Telephone: 301-451-4384 or toll free: 888-478-4423

Telephone support is available Monday to Friday, 8 am — 8 prm Eastern Time, excluding government
holidays. ¥ou rmay leave a message, send an email or submit a support reguest via the YWeb at any time.

Email: ncicb@pop.nci.nih.gov

Y“When submitting support requests via email, please include:
your cantact information

the name of the application/ool you are using

the URL if it is & WWeb-based application @
a description of the prablerm and steps to recreate it ¥
the text of any error messages you have received

Web Self-Service:

Click HERE to search our dynamic knowledgebase of Frequently Asked CQluestions (FAQS).

Click HERE to wiew recent training presentations.

The MCICE Application Support Group is dedicated to helping you use NCICE tools and resources to maximum benefit. ¥We're here to help you find
what you need, use and re-use our software, integrate data and applications, and facilitate the sharing of infarmation and resources.

NCICB User Applications Manual

The MCICE User
Applications Manual
provides a tharough
imtroduction to MCICE
applications. Click HERE o
wiewy it in PDF format.
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caBlOperl uses Apache OJB to query an Oracle
relational database — usually a large, remote database.

GENE

CHROMOSOME

ATIONAL
NCER
INSTITUTE

gene_id gene_symbol |chromosome
Id
41645 tp53 19
|
chromosome |[taxon_ i |chromosome num
_id d ber
19 5 17




Object relational bridge

=class-descriptor
clas=s="gov_nih_nci.cabBlO _bean . Gene™
table="GENE"
intialization-method="intDbCro=ssRefz"=
4 P

=exient-class class-r

]

I="gov _nih.ncl.cabBlO _bean GeneHomolog™ f=

===
% =field-descriptor
name="jd"
column="GEMNE_ID"
Jdbciype="BIGINT"
primarykey="trua"f=

=field-descriptor
rname="locusLinkid"
column="LOCUS_LINK_ID"
idbctivpe="ARCHAR"\=

=field-descriptor I
names"Ohibald™
Ccolumm="0OMIM _ID™
idbc-type="V ARCHAR" /=

=field-cdescriptor
name="title"
column="GEME_TITLE"
idbc-type="vARCHAR" =

=field-descriptor
name="name"
column="GENE_SYMBOL"
jdbc-type=""ARCHAR"/=

. " cancer Bilomedic al
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Summary

» caBlOperl API allows access to WebServices without the need
for SOAP wrappers.

» caCORE provides object relational bridge such that searches can
be performed with object instantiation.

» Oracle relational database records are represented by Java
objects— can be gueried with Perl.

» A range of objects of interest to cancer research-- and
relationships between those objects— can be queried.

» App support available 8 AM- 8 PM Eastern time, Monday —
Friday.

ATIOMNAL cancer Blomedical
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An optional review of the caBlOperl objects will follow.

Center SR
for - hf 4
Bioinformatics |
Home Organization ™ Initiatives © Infrastructure Download
NCICB :
News s The NCI Center for Bioinformatics

+ MNCICH User Applications Manual

The MCI Center for Bioinformatics (MCICE) provides biomedical informatics support and integration capabilities to the cancer research cormmunity. We wark with both

+ caBl0per] released ; o _ S : .
intrarmural and extramural groups to develop Initiative-Specific Modules. These modules are connected through intelligent interfaces, coordinated through an MCI Care Maodule

e caBlG Pilot Stucture and deployed through open source tools and systems. The MCICE also serves as a focal paint for cancer research informatics planning worldwide. We work with research
organizations, biomedical informatics groups and standards bodies to facilitate the identification and adoption of information exchange standards, thus connecting research
e e information sources wherever they may reside.

o MNCICE Serninars Organization

o Owerview of the NCICB's mission, organization, governance, and strategies for executing its charge.
« Publications

Quick Links

« NCICE Supnatt 7 \ Supported Research Initiatives

Access to the WWANY sites and related data, tools, and infrastucture developed by the NCICE to support the collection of NCI research initiatives.

« cancer Biormedical Informatics Grid

(caBlG)

+ Cancer Genome Anatorny Project

Infrastructure

A caCORE is the infrastructure backbone supporting data management and application development at NCICE. caCORE includes vocabulary services (EY'S),
t) rmetadata management (caD3R), and biomedical data "objects” (caBlO) implemented in a robust enterprise software architecture. The caCORE Technical
? Guide provides detailed documentation of the architecture and APls. All NCICB-developed caCORE companents are distributed under open-source licenses
that suppart unrestricted usage by bath non-profit and commercial entities.

+ Cancer Molecular Analysis Project

o Cancer Models Database

+ Gene Expression Data Portal

* Hemiu Thank you for using caBIO!!

+ caBl0 Cluick Star

ATIONAL cancer Biomedical
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Appendix

» A survey of some caBIO objects used by caBIOperl
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caBlOperl objects

» Agent

» Anomaly » Library

» Chromosome » MapLocation

» ClinicalTrialProtocol » Organ
3 Clone > Pathway
» Protein

» CMAPOnNtology

» Disease » ProteinHomolog

» ExpressionFeature » Protocol

»  ExpressionMeasurement > ProtocolAssociation

» ExpressionMeasurementArray » Sequence

» Gene » SNP

» GeneAlias » Target

» GeneHomolog > Taxon
» Tissue

» GoOntology

S HiStOp&thOlOgy > VOCﬂbUIary : cancer Blomedical
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Agent

» A therapeutic agent (drug, intervention therapy) used in a clinical
trial protocol.

» Application: used primarily by CMAP and EVS applications.

» Related domain objects: ClinicalTrialProtocol, Target

cancer Bilomedical
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CABIOOP:agent (oracle table)

& :
QIA. | A AGENT_NAME AGENT SOURCE | AGENT_COMMENT C.. |NSC_NUMBER |EVSD
M 2 One studyinNSCLC hes rep 1
: 3 {-Methoxy Estiadiol EnfreMed Inhibition of cellular proliferafion, inhibit ubulin function, up-requiate 1 659853 C365

{ NCI bispeciic munne mAk 1 (2393
o5 o Genentech Inhibits HER receptor dimerization 1 2193
: b hAza-d-deoxycyfidineDectabi DINA demethylatingyHypomethylating agent 1 126 C361

B 776C85 [eniluraci) Glai0 Wellcome Phase lin refractory breast cancer 1 1T
: § Sosretnoicac (Panretin)  NCI Fhase Wl study 1 bh317L C1574 <

10 ABT-7 Abbott Laboratones Endothelin A receplor antagonis! 1 120763 C1779
|1 ABNEGF Aogeriimmunex Mo fumen) 1 1857
|12 APOUTRAL Generfechimmunex.  Apopfosisinducing ligand (oo called TRAIL) membercf TNF: 1 1685

15 Anashozole (Anmidex) Zeneca Phamaceuticals  Phase I firstline and adjuvant therapy 1 Cl607
DRT Angiostatin EnfreMed Inhibition of endothelial cell unction 1 CI7810
B 17 Angiozyme Fibozyme Fhamaceuicals Ribozyme targeting Fit-1 mRNA 1 (1865
18 Anbidolpe UG Ken Foon | coms

- " cancer Blomedic al
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Anomaly

» An irregularity in either the expression of a gene or its structure
(l.e., a mutation).

» Application: defined and used by the CMAP project.

» Related domain objects: Histopathology, Target

cancer Bilomedical
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CABIOOP:anomaly

AMOMALY_ID | TARGET_ID [AMOMALY_TYFE |COMTEXT_CODE
3 1 Amplification 1
2 2 Reduced Expression 1
3 3 Deleted 2
4 4 Deleted g2
5 [% 5 Owerexpression z
b = 1
7 ¢ hutation 1
g 8 Amplification/dutation 2
4 8 Expression 1
10 g Ohwarexpressian 1
11 = 1
12 10 1
13 11 1
14 1 1
15 13 Cwerexpressian 2
1k 14 Feduced Expressian 1
17 15 Amplified g
14 16 1
14 17 Activated 2
20 18 1

’ cancer Bilomedical
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Chromosome

» An object representing a specific chromosome for a specific
taxon; provides access to all known genes contained in the
chromosome and to the taxon.

» Application: used by CMAP and other applications to reason
about the molecular basis of cancer.

» Related domain objects: Gene, Taxon

ATIOMNAL cancer Blomedical
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CABIOOP:chromosome

CHROMOSOME_ID |TﬁHDN_ID |CHHDMDSDME_NUMBEF{
n s
1 5 4
& 514
3 Bl
4 514
5 518
b 514
7 511
g 51
4 B b

10 BiY

11 B x

12 hiZ

13 h 21

14 513 %
15 5 20

16 51k

17 513

14 hiz2e

14 5117

20 515

21 510

2 55

= i © =
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ClinicalTrialProtocol

» The protocol associated with a clinical trial;

» organizes administrative information about the trial
» such as Organization ID, participants, phase, etc.
» provides access to the administered Agents.

» Application: used primarily by CMAP.

» Related domain objects: Agent, ProtocolAssociation

ATIONAL cancer Biomedical
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PrRoOTOCOLOP:Clinicaltrial

PROTOCOLOP -l B B 9 @ | .
Tables I".,."iewg | Syngn_lrlmgl Proc 4 | * CLIMICALTRIAL: Created: 442342004 10:16:33 &b Last DDL: 4/23/2004 10:16:33 Ak
@ & I% Ell E"g % Columns | Inu:le:-:esl Eunstraintsl Triggersl [rata I Sn:riptsl Grantsl F'artitin:unsl Sub
i . i ;|. |-
B o v 8ok 8K ot | v | 8
« Table | Coalumn Mame | Coal 1D | F'kl Data Tupe | Ml | Drefault
ACCELUAL -] TITLE 1 WARCHAR2 [500) M
FPROTOCOLDOCUMENT... 2 WARCHARZ [B0] N
ACCRUALCLIMICALTRIAL PHASE 3 VARCHARZ [20] v
ALCRUALDEMOGRAFHIC PARTICIPATIONTYPE 4 WYARCHARZ [35) iy
AGEEMT TREATMEMTFLAG 5 YVARCHARZ [5] b
HIHADKMINCODE B WARCHARZ [10] N
AGEMT_CLOSURE
o CURREMTSTATUS fi WoeRCHARZ [40] 3
CLINICALTRIAL CURRENTSTATUSDATE & DATE Y
CLIMICALTRIALAGEMT LEADORGAMIZATION 9 WARCHARZ [B] '
CLIMICALTRIALDOCUMENT LEADORGAMNIZATIOMNM... 10 WYARCHARZ [100) j
PlMaME 11 WoeRCHARZ [85] 3
LML ERlACENDETINT REVIEWERMAME 12 ARCHARZ (5] y
CLIMICALTRIALHISTOLOGY SOURCE 13 VARCHARZ [50) ¥
CLIMICALTRIALPROJECTA. .. TYFE 14 WARCHARZ [B0) N
CLIMICALTRIALID 15 HUMBER M
CLIMICALTRIALTISSUE
ISDISABLED 16 HUMEER N ]
CLIMICALTRIALTRIALROLE COMMEMTS 18 VOeRCHARZ [4000) N
COMSORTIUM_TYPES
COMTACT [

A W, cancer Bn’lii-n'HL'-{f.l-'.'ﬂ.l'
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Clone

» An object used to hold information pertaining to I.M.A.G.E.

clones; provides access to sequence information, associated
trace files, and the clone’s library.

» Application: imported from the CGAP web site databases.

» Related domain objects: Sequence, Library, TraceFile, SNP

ATIOMNAL cancer Blomedical
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CABIOOP:clone

CLOME_ID |CLDNE_NAME |‘v’|l |LIEEF{AFW_ID |V..|A..|UNIGENE_LIBHAFW |D|E:|
b 2 IMAGE: 4734378 174904 . B354
3 IMAGE: 4767310 174904 h354
4 GLCFOGO? 18970 REOT
b MAGE1G70937 hd 1074
b 4K CFZHDR 194904 k533
{IMAGE: 4722038 174904 k354
B IMAGE: 2151444 1595 1 Al 155k
9 IMAGE: 4712210 174904 k954
10 IMAGE: 4716802 174904 R84
11 IMAGE: 4072143 174904 ha54
18 GLCFODT0 18970 REOT
13 L17MB7020501-41-A0 29975 12542
14 UFH-FG1-bgl-g-02-0- 27540 114914
15 HSI08034 23164 ga00
17 unknown 222l ghhh
19 L17M670205n1-15-F1. 294975 12h4¢
20 IMAGE: 472259k 174904 h954
21 IMAGRS3E1 845581 __| R4 1079
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CMAPOnNtology

» An object providing entry to the CMAP gene ontology, which
categorizes genes by function; provides access to gene objects

corresponding to the ontological term, as well as to ancestor and
descendant terms in the ontology tree.

» Application: defined and used by CMAP applications.
» Related domain objects: CMAPOnNtologyRelationship, Gene

cancer Bilomedical
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CABIOOP:concept

INSTITUTE

CONCEFT_ID |CDHCEF’T_T‘T’F"E_ID |CDHCEF’T_HAME s

20213 1 BrE-3

3 1 C-hAY'C ExpressionfAmplificatian
20205 1 cD44
20204 1 CDY (3A1-antigen)
20208 1 CEA
20500 1 CELL Cv'CLE
20215 1 CO178-1A
21501 1 o2
20600 1 CYyTOFLASKMIC FROTEIMN KINASES
20509 1 Cyclin B Owerexpressian
20506 1 Cyclin D Owerexpressian
20507 1 Cwclin D1/Floyclin D1/cdkd
20508 1 Cyclin E Owerexpressian
21510 1 DHFR
20700 1 DA INTERACTINVE
215048 1 DFD
20310 1 Death receptors DRA4
20320 1 Death receptors DRER
21002 1 EGFR Owerexpression
21001 1 EGFR expression
20410 1 Estrogen Feceptor
21201 1 Estrogen Receptor
21101 1 Estrogen Receptar
21505 1iFAF

. caBIG
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Disease

» Specifies a disease name and ID; also provides access to:
ontological relations to other diseases; clinical trial protocols
treating the disease; and specific histologies associated with
iInstances of the disease.

» Application: used by the CMAP project.

» Related domain objects: ClinicalTrialProtocol, Histopathology,
DiseaseRelationship

cancer Bilomedical
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ExpressionFeature

» Associated with a Gene object through the gene’s method

getExpressionFeature(); provides access to the list of organs
where the gene is known to be expressed.

» Application: Expression information for a gene is extracted from
the CGAP databases, which are based on the information in
Unigene (see discussion of data sources in Chapter
15 The CaBIO_Data).

» Related domain objects: Organ, Gene.

ATIONAL
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ExpressionMeasurement

» An object representing a structure that is capable of measuring
the absolute or relative amount of a given compound.

» Related domain objects: Gene, Sequence

cancer Bilomedical
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ExpressionMeasurementArray

» An array of ExpressionMeasurement objects.

» Related domain objects: Gene, Sequence

’ cancer Bilomedical
] CﬂB,G Informatics Grid
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Gene

» The effective portal to most of the genomic information provided
by the caBIO data services;

» organs, diseases, chromosomes, pathways, sequence data, and

expression experiments are among the many objects accessible
via a gene.

» Related domain objects: ExpressionFeature, Organ, Disease,
Chromosome, Taxon, Sequence, GeneAlias, GeneHomolog,
MapLocation, Protein, SNP, Target, ExpressionMeasurement,
Pathway, GoOntology
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CABIOOP:gene

CHGEMNE_ID | GEME_.. | GEME_TITLE |CHROM... | TAXOM.. |[CLUSTER_.. |L.|E.|LOCUS_LINK_ID | OMIK_ID
"""""""""""""" k14T 2 MN-acetyltransterase 2 (arylamine M-acetyltransterase) 1] ] 2 10 243400
3 ADHIE alcohol dehydrogenase |B (class ). beta polypeplide 12 h 4 125 103720
fict 4 CEACAM carcinoembryonic antigen-related cell adhesion molecule 3 2 5 11 1084
i 5 CEACAM carcinoembryonic antigen-related cell adhesion molecule 4 2 5 12 10849
= B ELAZA  elastase 24 E 5 21 B3036
] 7 TG transglutaminase 1 (K polypeptide epidermal type |, protein-glutamine- 4 5 22 7051 1901495
[ g LTA Iyrmphotoxin alpha (THFE superfamily, member 1) 4 ] 36 4049 153440
i 10 CEACAM carcinoembryonic antigen-related cell adhesion molecule 8 2 5 1 1085
i : 11 FTH pleiatraphin theparin binding growth factor 8. neurite growth-promoting 10 5 44 5764 162095
{ 12 FTAFR  platelet-activating factor receptar ] 5 46 5724 173393
| i 13 PIGA, phosphatidylinositol ghycan, class A (paroxysmal nocturnal hermoglobi 11 5 51 5277 311770
| : 14 PEFPZ1  phosphonbosyl pyrophosphate synthetase 1 11 ] hB 5631 311850
JI Il 15 FTFMN1Z protein tyrosine phosphatase, non-receptor type 12 10 5 G2 5782 GO00079
i 16 SDHE  succinate dehydrogenase complex, subunit B, iron sulfur (1p) 0 5 6 63490 1585470
i 17 ILTRLY  interleukin 1 receptor-like 1 12 5 BB 9173 BO1203
| 18 GABPA  GA hinding protein tfranscription factor, alpha subunit B0kDa 10 5 78 2551 GO0RNY
[ 19 IL2RG interleukin 2 receptar, gamma (severe combined immunodeficiency) 11 ] a4 3561 308380
[ 20 RBEL1 retinoblastomarlike 1 (p107) 15 5 g7 5933 116957
it 21 FMAIFT  phorbol-1 2-myristate-13-acetate-induced protein 1 5 5 46 L3366 G04959
] 22 CvP4AF2  oytochrome P4B0. family 4, subfamily F. palypeptide 2 P 5 101 8625 604426
i 24 HGFAC  HGF activator 1 5 104 3083 604552
] 25 GRIMT glutamate receptor, ionotropic, M-methyl D-aspartate 1 B ] 105 2402 1368244
=i 26 FGLI fibrinogenike 1 0 5 107 22R7 605776
[ 27 DPEF1  dipeptidase 1 (renal) 16 5 108 1800 174780
i 28 KIAADLZE putative L-tvpe neutral amino acid transporter 12 5 110 4581
I 29 FGF3 fibroblast growth factor 9 (glia-activating factor) 17 5 111 2254 GO0S21
i 30 PROXE  peroxiredoxin B 8 5 120 9588 GO02316
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GeneAlias

» An alternative name for a gene; provides descriptive information

about the gene (as it is known by this alias), as well as access to
the Gene object it refers to.

» Related Domain Objects: Gene
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GeneHomolog

» Defined only in relation to another Gene object of interest, the
functional equivalent of that gene in another taxon (i.e., its
ortholog). The GeneHomolog is a specialization of the parent
Gene object; in addition to all of the methods provided by the
gene interface, the homolog object provides the percent of
sequence similarity of the homolog to the related gene of interest.

» Related domain objects: Gene, ExpressionFeature, Organ,
Disease, Chromosome, Taxon, Sequence, GeneAlias,
GeneHomolog, MapLocation, Protein, SNP, Target,
ExpressionMeasurement, Pathway, GoOntology
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CABIOOP:gene_homolog
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GoOntology

» An object providing entry to a Gene object’s position in the Gene
Ontology Consortium’s controlled vocabularies, as recorded by
LocusLink; provides access to Gene objects corresponding to the

ontological term, as well as to ancestor and descendant terms in
the ontology tree.

» Related domain objects: Gene, GoOntologyRelationship

cancer Bilomedical
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CABIOOP:GoOntology

CAGO_ID | GO_MNAME |HS_GEMES |Mi_GEMNES
106 bictin-apoprotein ligase actiwvity

107 imidazoleglycerol phosphate synthase activity
108 repairosome

109 nucleotide excision repair complex

110 nuclectide excision repair factor 1 complex
111 nucleotide excision repair factor 2 complex
112 nucleotide excision repair factor 3 complex
113 nucleotide excision repair factor 4 complex
114 Gl-specifictranscription in mitotic cell oycle
115 S-specific transcription in mitotic cell cycle
116 GZ-specific transcription in mitotic cell oycle
117 Gefmd-specifictranscription in mitotic cell ovcle
118 histone deacetylase complex

s
o o —so o oo o oo o000 -

ATy (PR
Lo I e O A T O o e T O e S O e o I O e o I e e I I

119 rmediator complex

120 RMA palymerase | transcription factor complex

121 glycerol-1-phosphatase activity

122 neqgative regulation of transcription fram Fol Il promoter
123 histone acetyltransferase complex

124 SAGA complex

125 FCAF complex

126 transcription factor TRHIE complex

127 transcription factar TFINC complex

128 flocculation

o
|
Is
2

131 incipient bud site

132 mitotic spindle arientation

133 polarisome

134 site of polarized growth (sensu Saccharomyces)
[ 135 septin checkpoint

136 mannosyltransferase complex

137 Golgi cis cisterna
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Histopathology

» An object representing anatomical changes in a diseased tissue
sample associated with an expression experiment; captures the
relationship between organ and disease.

» Application: used by the CMAP project.

» Related domain objects: Anomaly, Organ, Disease,
ExpressionExperiment, ESTExperiment, SAGEEXxperiment

ATIONAL®
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Library

» An object representing a CGAP library; provides access to
Information about: the tissue sample and its method of
preparation, the library protocol that was used, the clones

contained in the library, and the sequence information derived
from the library.

» Application: Extracted from the CGAP databases.

» Related domain objects: Clone, Sequence, Tissue, Protocol

cancer Bilomedical
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MapLocation

» Associated with a Gene object, the physical map location of the
gene.

» Related domain objects: Chromosome, Gene, Taxon.

’ cancer Bilomedical
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Organ

» A representation of an organ whose name occurs in a controlled
vocabulary; provides access to any Histopathology objects for
the organ and, because it is “ontolog-able,” provides access to its
ancestral and descendant terms in the vocabulary.

» Related domain objects: Histopathology, OrganRelationship

ATIONAL®
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Pathway

» An object representation of a molecular/cellular pathway
compiled by BioCarta. Pathways are associated with specific

Taxon objects, and contain multiple Gene objects, which may be
targets for treatment.

» Related domain objects: Gene, Taxon, TargetTarget.

ATIONAL cancer Biomedical
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Protein

» An object representation of a protein; provides access to the
encoding gene via its GenBank ID, the taxon in which this

Instance of the protein occurs, and references to homologous
proteins in other species.

» Related domain objects: Gene, ProteinHomolog,

ATIONAL cancer Biomedical
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ProteinHomolog

» Defined only in relation to another Protein object of interest, the
functional equivalent of that protein in another taxon (i.e., its
ortholog). The ProteinHomolog is a specialization of the parent
Protein object; in addition to the methods provided by the parent
class, the Homolog object provides the percent of sequence
similarity of the homolog to the related protein of interest.

» Related domain objects: Gene, Protein, Taxon.

cancer Blomedica
caB’G Informatics Grid

ATIONAL
INSTITUTE




Protocol

» An object representation of the protocol used in assembling a
clone library.

» Related domain objects: Library

’ cancer Bilomedical
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ProtocolAssociation

» An association class relating ClinicalTrialProtocols to Diseases.
» Application: used primarily by the CMAP project.

» Related domain objects: ConceptSearch, ClinicalTrialProtocol,
Disease

AL cancer Bilomedical
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Seguence

» An object representation of a gene sequence; provides access to
the clones from which it was derived, the ASCII representation of
the residues it contains, and the sequence ID.

» Related domain objects: Clone, Gene, Protein

ATIOMNAL cancer Brr:mc—{ﬂc.ﬁ."
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SNP

» A Single Nucleotide Polymorphism; provides access to the
clones and trace files from which it was identified, the two most

common substitutions at that position, the offset of the SNP in the
parent sequence, and a confidence score.

» Application: identified by the GAI project.

» Related domain objects: Clone, TraceFile
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Target

» A gene thought to be at the root of a disease etiology and
targeted for therapeutic intervention.

» Application: defined and used by the CMAP project.

» Related domain objects: Agent, Anomaly, Gene

AL cancer Bilomedical
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Taxon

» An object representing the various names (scientific, common,

abbreviated, etc.) for a species associated with a specific Gene,
Chromosome, Pathway, Protein, or Tissue object.

» Related domain objects: Gene, Chromosome, Pathway, Protein,
Tissue
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Tissue

» A group of similar cells united to perform a specific function.

» Related domain objects: Disease, Organ, Protocol, Taxon
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Thank you for using caBIO!!
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News
o MNCICE User Applications hanual

The NCI Center for Bioinformatics

s caBlOper released The MCI Center for Bioinformatics (NCICE) provides biomedical informatics support and integration capabilities to the cancer research community. e work with both
intrarmural and extrarmural groups to develop Initiative-Specific Modules. These modules are connected through intelligent interfaces, coordinated through an NCI Core Module
e and deployed through open source tools and systems. The NCICE also serves as a focal point for cancer research informatics planning worldwide. We work with research
organizations, biomedical informatics groups and standards bodies to facilitate the identification and adoption of information exchange standards, thus connecting research
e e information sources wherever they may reside.

+ PNCICE Serninars Organization

o Overview of the NCICB's mission, organization, governance, and strategies for executing its charge,
+ Publications

Quick Links

o MCICE Sunport Supported Research Initiatives

Access to the WWAY sites and related data, tools, and infrastucture developed by the NCICE to support the collection of NCI research initiatives.

+ cancer Biomedical Informatics Grid

(zaBIE)

o Cancer Genome Anatomy Project

Infrastructure

calORE is the infrastructure backbone supporting data management and application development at MCICE. caCORE includes vocabulary services (EVE),
metadata management (caDSR), and biomedical data "objects” {caBI0) implemented in a robust enterprise software architecture, The caCORE Technical
Guide provides detailed documentation of the architecture and APls. All NCICE-developed caCORE components are distributed under open-source licenses
that support unrestricted usage by both non-profit and commercial entities.

« Cancer Molecular Analysis Project

+« Cancer Models Datahase

» Gene Expression Data Portal

s BlOgopher

+ C£aBl0 Quick Start
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